Searching PAJ 1/1 V 

PATENT ABSTRACTS OF JAPAN 

(1 1 )Publication number : 08-203834 
(43)Date of publication of application : 09.08.1996 

(SDlntCL H01L 21/205 

HOIL 33/00 
HOIS 3/18 



(21) Application number : 07-009092 (71)Applicant : MATSUSHITA ELECTRIC IND CO 

LTD 

(22) Date of filing : 24.01 ,1 995 (72)Inventor : MANNOU MASAYA 

ONAKA SEIJI 



(54) SEMICONDUCTOR THIN RLM AND MANUFACTURE THEREOF 

(57)Abstract: 

PURPOSE: To provide a method for forming a high- 
quality AIGaInN thin film which has only a small amount 
of dislocation and point defects and which is suitable for 
manufacturing a blue semiconductor laser element which 
can be used for a blue light emitting diode, etc. 
CONSTITUTION: This is a method for forming an 
AIGaInN thin film on the surface of a heated SIC 
substrate through a buffer layer by supplying material 
including group III elements and material including 
nitrogen. First of all, a single-crystal AIN film 12 is 
formed on an SiC substrate which is heated to 800° C. 
Then, a non-single-crystal AIN layer of 20nm in 
thickness 13 is formed at a substrate temperature of 
600** C. Nextly, a single-crystal AIGaN layer 14 is 
formed at a substrate temperature of 900"* C or above. 
Then, a lattice matching AIGaInN layer 15 is formed on 
the AIGaN layer 14. By this method, the appearance of a 
dislocation and point defects is prevented and thereby a 
high-quality AIGaInN thin film can be formed. 
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(54) ¥fim4mmRtPm4mm09m^m 

^V^ifiSrfMKrA 1 Ga I nN»IR<0?^Ba:6«**l«-r 
[ « ] tLfcSiC mLmS±izil I ilfllJjfcT: 

-fYLXA 1 Ga I nNmm^^i&-ti>-:fjmx'hh. t 
^.8 0 o-ctcsn^t/cs i c*Ki i±l::»ifS^A i 

Nl 2*?g^-f--&. -^-LT, 6 0 0'C'C2 0nm<7)g^m 
«SJ|A 1 N 1 3 S-?^B!ci--5 . <J<:V^Ts 9 0 0X;JjU:OaS 

«?a-Kt:'*.^aA 1 G a Njg 1 4 ^m^-t^ , -e tT A 

1 GaN«14±tCtS^S^-ri.A 1 Gal nN«l 5 
iSSbtt^A 1 G a I n N^ffit^J^figT^ «. . 
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#^§¥8 - 2 0 3 8 3 4 



TAi Gain^mm^m^-thimTh'ox. 
»:i^T'm-c7)A 1 GsiNs^i^rBnm^mmLfzmi-z. a 

1 Ga I nN#i^^SIM2:J^Ji^-ri>XSh. Sr-^tfii: 
^mSLk-t^A 1 Ga I nNiNiifit^lIgiOSSlit*^. 

T A 1 G a I n NSSKSrm-rS:^^^^-?^ . 
W^«±t=IS-'<OA 1 GaNJ^LlSi^lR^J^lRLfel* 

tc. A 1 Gam>{^^j:i>mmmi:mm.-t^xmb. 

iXV^-eig-c7)A 1 GaN#ite^gfJKS:?g^Lfcmt::. M 
lamiK^A 1 G a Nmi^^)gi4» t L < <imiEm-<OA 
1 GaNmi^a^liit, «ISOifijiK<7)M^SA 1 Ga 

tfC:h2:!W«i:-tl>A 1 Ga I n N¥^#^!J|cD$8JiS- 
^. 20 
[iS*^3 3 3LtX^r<7)A 1 GaN*iSa»li 

a. 8 0 O'CiSLhoa&gtiaK-C'J^fiaL. a l GaN*>/i> 
'5r*«ffflil48 0 0rJ2ilT<!0aE«iftarCJ^«-f * Zbt 
WWlb-t^m.mmitt:lt2iZimcOA l Oa I nN 

ST* or. 3&ie;^iaaL/ijiBJM«icoiii«aLK*3 0o 

IlIte/:»-U±fc-rS.r t S-^mt-rSW^^ 1 *:^:i±2 
tClBttOA 1 Ga I nN^f*:aElgi<^«lJt:&^. 
[fl!f:*r«5 3 ««*<S i C4^{iZnOT*i.ik^i|t 30 
Wlb-r^m^mi tt:ii2iZiSM<0A 1 Ga I nN#3» 

mmme 3 ^M^A 1 G&NMb. 

MiB*.ttflA 1 G a lim±izmmU^A 1 G a N*»^>5r 

immmb. 

rnlSA i GaN*>/c>55r&ig!arJi±ttJ^/SL7tA l Ga I 

nNMb. t:mi^zbi:<i^mb'th^mimjmm, 
im^mi} s i cmmttziiznomm±iz. ig^ja 

¥**^3!l^^. 40 
l»BS<7)PiMB=5rijiB33 
COO 0 1 3 

:^mizm-t^i,cr>x\ mzm.-{mmtm<^mm&iz^ 

[00023 

[^^(^imi 1 9 88^{C6 7 0nm^A 1 Ga I n 

Pi^0^^i¥i^-^tm&it^tixiik?^. I— -rru 50 



^mfi^u-'f'<^m^ifimmz^t>tLX\>^i>. ^mi 

0~6 9 0 nm*s|B%(^>t«'t>-C*'o;t*«. A-3~ H U 

fct^r-jfv M;^«J*{iHe-NeXrxi—ifi:Ii|K 
;N06 3 0nm»^i:^L-p-O*S. $A,(C<?3|5, 15 

^i}^ii>^t^mi>zt>t:^^ii:u-^cr)mmti^wm^tix 

fcO. pM3*lia*iJ«Nl5&*^«li:'3r-3Jt:C:i:^^fcI I 

-V I mm^^i*:U'-ii'<m^tii^izmmLx^x\>^ 

5. -If. m-ft^V^MGaN) IU3. 4eVcr)j[S 

hi>t^GaNJ<)Vifmw^&tiim^iz^x^-r. t 
fc. mHzmm^j:mmm^*^^^^zbi)^i^^mii!:u-'f 

b LXff^mmiht K)mMLX^^^j:i)^^fz, 

[00033 GaNmmi^yim^mb lxh. a- a 1 
2O3 (^yr^T) s^^tcMovPEs imm^m^ 
i,z^*)mQ^^-th:)3mitii-^mzm\^hti 

X\^i>. ZtHt. mtiihO:?i^;U:^V^J>.bTy=e:ZZ. 

1 0 5 o'cmm^ztmLfzmm. mm. -t^r-f 
7mL(omm±xmt. mm^-t. GaNmm^Mi 

J:akt-St>eD"C*)«>. «ki£^f7 r-fr<0 (000 1) 
CffiSrfflV\ m&X'mmLtzGaN^A 1 Ni^««5-:n- 
LXitmn^mcoG a N^fliSrJKBgT^ S i: !&«^iE$ 
tL. if^¥i^y^^-YbLXmShi\L^titX'izm-o 

[00043 

{f. 1?-7r-fTCmi:GaNfcc0rafc:{il 3. 8%^V> 

[00053 m&ximttzmmm^ift-Lt:^izi5K^ 
(^imcom^iMmxhtii'. m^b lt i o^ cm 

0#S!!*«^^T'^ V ^ i: I ^ d ran*** r> !t . 
[00063 l£f4*^'ii'-'5r<¥iBttOJ;V^A 1 

G a I n N jijBi(^?^m:^Sr^-r^ C 2r gWi:-r 

h. mmiz. mK^^m^mLt^n^M^A i Ga 
I nmmcommi3mt:mm-t::bt:mb'9'^. 

[00073 

fc, n^mitm<^A l Ga I nN?i]^c^«fi!t:^r&{4, 

x/mM^-^tsmmtrmt^tximniifrLXA i Ga i 



I 



(3) 
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i^^m^^J&^Lf^mzA 1 Ga I nNsm^ni^^^ 

X\ Mia^-Jtl^^-iOA 1 0 0 

'CU)±<rimM^X'm^L. ItrlHA 1 GaN*»<^^|.^ 

isms 0 ox:mT«oaiRiasi:-ri.:: tv^, 

[00 081 ^■^^2MiMcr)A\Ga. I nNSI)K<OJ^JS 

mm^j^x/^smi:-^ttjRn^^it^txmmm^itLXA 

1 Ga I nNaHSS:m'?-S:*i«l=t5V^'C. mdMWLt 
izm-COA 1 GaNmSS^lR^J^^tlfe^tCA 1 Ga 

m>ii>^j:mmmt:m^-ttJimb. j^v^-c^ikoa i 

GaN#i^^ieiSrJ^BKL.fcf^fcA 1 Ga I nN^M^ 

nmi:mm-i>JMt . mMs.m-<^A \ g a Nmi^ftif 
t L < jiwiaasro A i g a N#»ft»BLhicsas 

<^m^<^^^hA 1 Ga I nNS^^^JSrSSiSIS^fliSt 

i. . z z-c. imm-'m/m-coA i g a Nmi^A^m 

{iSO 0-cmi«««?aJKT'J^lRL, liflBA 1 GaNA^ 

(i>^hmmmii.8 o o'CKJiTo^jastf i.c:i:**si 

[00091 J2Lh^ff^t=:*JV^T, S«CSrBEtSt^cJP 

f»f^£oii]te5S«(i 3 0 0 mm/^i2i±t-r& zt.^ 

(is i C^ZnOX'hi>ZbifimtL\<'>. 
[00 101 

[#ffll lt:tJBl c7)A 1 Ga I nNSHRcOf^j^t^i 
[OOlllAlGaIn N i: <73lS^ ^SE^H^B^ 

mtMitf'^y r rmiRtit^i^xA^^ v % s i c . z 

miKaAlN»llSSr¥lI*»ol^-fcJtaT'#S. icOA 
1 N5iBI_ht:iSaT*tflM--S.^^iteAA 1 N{4PI-jc* 

i^- i: -r -I, t i: S . 
[00121 $4>{C{±. mite^JlS-trt-tT^^^lftSHIf 

miiSMxtmvx\^h<^x\ mmi^^<^^n^&mi 
mL<iSMX'^^> m-ox. m.^<n-^yr^rmm±i>z 

nsm^^niOA-t:-frLXimttiA l Ga I dNJB 

m-^ti. ±mizmmfcA i Ga i nNn^^<r)^:^y 

^ >y hmiiL<^imi::km^zi&WX^nM,H^j:A 1 G a I 
[00131 mz. n-^m2imcOA l G a I n NSIM 

[ 0 0 1 41 A 1 Ga I nNg^it<^J^mfc:5fei.^HA 1 

Gal nNj@*S^€-iHtrr.S<0-r% 5:^1.7 -y b^ffiti 
SA 1 G a I n N«i*g^^tC J; o-Cffil*i:frrtl^<0^ttfia^ 



rfi,«=5rA 1 Ga I nNWISicom^^mk^l, 
[00151 tfz. :^^mzXtllf. S i C^j:t'<DtUX 
<D^^^*!^±iCt«ift«'3:A 1 Ga I nN»l8<^}^^ 

[ 0 0 1 6 1 S <?,tcJi, S1R^lfi53S0«SS-*fc<OTs ib 

mmiSMX'igimmx'iib*) . m^iSt^im^^ztizj: 

-5TtJe*i 0 feflSa-ClSiHiU^rA 1 Ga I nN?|lRt t 
10 < «A 1 G a I n N^m&^^tHW^k^i>. 
[00 171 

[00 181 Al Ga I nN?fllJI«0S?JttC{4, 

m 1 cr>\HmzitwS:9i^:^mxm2im*)mtitix 

V%a. 535$8:^x3!EA'gf3!>»'^«4III]Kfllfi!t7n*5r-&tfffi 

miiXv^mm^tsMm^mmizmn^x'^ ^m^t^-y 

TV->|) . 1 coi>\-mi>zli^mmaMM::i^ 

7r-^ MS-^-fer;S'-43{>«^B$<x-rv^^>. ^^yr-^ 
M8-9--fer^'-4i4^~:i'-t-J;-?T 1 0 0 OI1M6/4J- 

f^9yr-( hm-^-ky°^-4±miz\t. 53is?h 

v>l,. *Jt. 53SigKJiE'g?lcoj£ai5(w{4JtS5Kyrt:^ 
«l!$rfifeSP5RP8**Stt<?>it'rv>t:s :^eRRJB«ll*I 

(^mtim&m^:^<^m%ti^x'^ t . 

[00191 (His^ij 1 ) a 2 f,z:if.w^(rm-'<nmm 

30 c^AlxGayl nzN^HK <x + y + z = l. O^^x 
SI, OSySl, OgzSl. mT> A 1 Ga I nN 

fc^-r. ) <mm;mz3;: o^mt/^A i Ga i nN?i 
ii«oiiaflijtEi$r*-r. siwMovPEiisiSrfflv^?: 

A 1 Ga I nN5»l8lOJ^fi!t*^tCOV^T. «i&3io-CSi 

[00201 6H-S i cw&i i^umamitcik. 
i6mkhv-(>±.kzi^mMmitLxmsiu 

mm 1 1*1 ^zmx Ltz . ^mm^'^ i nizim:^y^ 

»A t . 1 nmi^ 1/1 0$iEi:i£^t 

40 fcf^, :/57T-^ h$S'9--teT^'-4S:l 000|lI<g/:»- 

■fer:5'-4S:110 0*C*T#?aL. 6H-SiCS«l 
iaffi<^)J««^'fkSrtfofv:, 

[00211 -t<^i*, a&Kiftjssr 9 0 ox;*t»aL, 

5ll«;fx^A'g2*»^>6H-s i iffi±t;v 

mmm\tLxv^}:<'i-}VT)v^=~^j^^mtLxw 

JPI Onm<^#M^A 1 Niil 2 2:Jt«t/i. ::OA 1 
NJai2{410n mUMXh 2> C0f \ :XPf5*U.g. CI i: CO 

50 ^v^iStfJiK<7)lii:^-5Tv^l.. ^^^ccicoati, 



(4 

5 

SlcaeKttAlGalnNJai:<S^^iS!cli 

[0022] ^<^^. h U^'f;l^r;P5-'>Ac7)«MS: 

-'>ASrSaett«^LTllJS2 0 nmO^^mi^ftA 1 N« 
1 3«:ltaL/t:. ZtLtrmmmt LTfflV>Jt. A 1 NJl 

1 2i±m-m^i^mTh'>x . jmh^^-t^^^tzi^. xm lo 
[0023] i>:v^T. 1 o o orziz^uLti 

i'fU:ffV'^M.i^tkLXW$3MmeoA 1 GaNJil4 
t:mmttz, m^ii. AlO.lOaO.gNT&S. Sum 

[ 0 0 2 4 ] MtC. ««?iaStr 9 0 0 X:izmSi Ltzm. 

>'>'''!^jUSr|SINf{:«*^LTjPiP3//mc7)A 1 Ga 
I nNJBl S^JtfltUc. ffi^JiA 10.8Ga0.05I n 

[00 2 5]«^{chU^f-;P;«rijT>A, bU;<f-;Pr 

f*. ««aS2rl^atT3 0 0°CJilT«7)iaSlc:^-:>/ct 

[0026] 3|s|lit0lJ{C*5V>T{i. mi±iZ6Mml;Xt 30 

< mm=¥m.Th K) , j^-ipssstc j: ^ a' 'j rmmn 

[00 2 71 ttz. y^yr>{Vmt'^T^-A^10 

iO^. InilMliO. 15i:^0, lOOOEIK/^ 

m%Lfz, 40 
[0028] 3^Jt«aj{c J:ix{f ^ «e*<^)1?-7 r TaBR 
±fc^^#ife^;i<7)<;j*.S-^tTi(l«t7tA 1 Ga I n NJB 

[0029] ic7)J: d(c36«jE±(z#«tcft®tfOJ;V^A 1 
Ga I nN«S:tfe«T#.|)a*{i. A 1 Ga I nN«l 
5izi^mi<m\^s i C*;^i 1 ^m\^fz±.^z. Z(r> 

mS. 1 1 ±tC, ^^#i!:S^A 1 N jg 1 3 i: R t«J^*T' 

ftSo-rv^*ite^BA 1 NJBl 2$riimL/Si7)T'. 

SA 1 N« 1 3{±i?;^i^afl|Ji<0{f /?>o#3&iij.>^rV'>Ji 50 



#BB¥8-2 0 383 4 

6 

^mmx^tt^t^x'hh, :icr>w.^^A i nsi 2t^^ 

m^y^flil 3i:2::rt-tTA 1 Ga I nNS^fia:l$-1i:it 
lir. *''!ar'i>-ftt>SiC2H!ii*fflV^'iir<Ttiv^. 
fd. S i c 3Sfi[J4-9-7 r Ttm^zlt^xW&^ISWdfi 
^MiX'hh. 

[0030] t.tiZ:LX'\iS i cmSil.\iZmLlfiA 1 N 
^^^jJStS^M^A 1 NJil 2i5i.X/nsm§kA 1 N« 1 
3S:fflV^TV^&*<. ^coia^t;Ga3{)«-^iitiTV^Tt J: 
<, V>i3»9>aA 1 xGal-xNJi ( O^x^ 1 ) Xh-iX 

[0031] ^t3. 2|s:||S6«RITi4. p'iUtfO^I.^A 1 G a 
I nN« 1 5Ofi£«<0/i46l:, n^mSkA 1 Nil 1 30 
±t:, A10.1Ga0.9NJil4^fflV^TV^I.**. 

[0032] ( nifi^ 2 ) la 3 \,z^wn<r>%-<r)mmm 

^A 1 Ga I nNl[|g|<0?^Jjg^lCj: Of^UcA 1 G 

a I niiummmmmmtiTfct, susmi k<oitv^ 

A 1 G a I n N« 1 5 i: A 1 G a NS 1 4 
A 1 GaN/Ga I nNSiStS^l S2rfflV^TV^€.ii; 
T-JbS. @ll<0MOVPEi^*fflV>JtA 1 Ga I nN 

.[ 0 0 3 3 ] 6H-S i c3s«i 1 ^^mmLtz^k. 
■Bmkv\^-e±.\z^m.-^mtLxwML. ^^m^ 

mm 1 1*1 fc#A L7t , 5^SS[K*5« 1 t7j<^^x 

3»AL. 53esRif;« 1 rtff:bSr 1 / 1 omzm^L 

[0034] -eoa. 3i«i[«aK^9oox;*r»iat, 
55^;«rxafA«2*><b6H-s i c»«[i ia±(=v 
mmtvxT>=^-T:^ximxLfzm. lowim 

mmjmt LT h ^J^^)VT)V^~^M.^^mLXm. 

1 0 nmOmiifiA 1 NJi 1 2 ^VmLt:, 
[0035] -e<Of*. h i;^f-;Wr;U$::^'!7A<0«i|!&S: 
-J.<*ikL. ^iaKS:6 0 0'ca;rP^t;t:f*, 5^ 
l!;^X3PA«2*>4.IIim!S<5ti: LT h ^}j<^)Vr)V^ 
=-'^J^^njmii^LX^W-2 OnmCOimmS^A l NJB 

1 s^vmLfz. z.tit:wmmt Lxm\^fz. 
[0036] ^A^^x\ wmm.^ i o o o-ctc#«aL;t 

^)V^^)^J^-^mikLXmm3jjLm<:r)A 1 GaN^l 4 
SrttaLTt. ^{4A 10.1Ga0.9Nt:-&4. 3/ini<?D 
fSL^liZii-oXA 1 GaNJll4*m{4¥ffli«r-5Jt. 
[0037] mWrnt: 9 0 0'C{Cl^?fiL;t 

fife. M;;><f-;w;yy'>A. ^y;^^;^r;^sn^2^i; h 

VMi-Jl^^ yi^^M.^mi^LX^m2 nm0A 1 GaN 
« 1 6 i:BIJ|[2 nm<OGa I n N» 1 7 ^ii«litT4 0 

mwamL. a i GaN/A 1 1 nNmmwFiaim 

&Lfc. ffi^JiA 1 0.9Ga0.1N, A 10.71 n0.3NT' 
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[00 38] SIC. hVM^JV^U^yj^. >Up{^;WT 

mSMmCOA 1 Ga I nN^ 1 5SrtlStt3t. »^(4A 
10.8GaO.O5I n0.15N-C'<b&. 
10 0 3 91 SflfclcMi^f-^W^yU'^^. ^ y^-^/WT 

^, 2S«iaflE«rli*^L 3 0 0'CmTc7)?a«t-'5r'3/i fc c: 

[0040] 2|s||]SitRHw*5V^-C{4, 3l«±l: 6 ^mljUi 

1 0" c m-3 i;fii^l!^"CXPfi<^ii''•^:v■>E7C^iftJl**^l'^>i^ 

[004 1] tt:. if'^VrA Yfk^^-r9-A%:\ 0 
W&J^Tmik-^'tfdm^\t. ifefi«WI4i!iIHIT'EH7cfl 
^1<^ I nfflJ^^O . 0 6-Cft-?!t«0tC*tt. 2|s^]6SW 
InH^JiO. ISfcifcO, lOOOEte/^ 

[0042] 2|s:^ii^K iixtf , r 
±K^f*teA«<^*^«::frtTltWU3tA 1 Ga I nNJg 

«S*t;t^i{t-C=5r<. SiS1S^18SrBaitL;t<0t\ 5 
V h<&a*«A 1 G aNJi 1 4*»^>±ffi'V^i»T S 

<05'^*6*)(CjllJWJt:'#. A 1 Ga I nNJf 1 5(?DXPil& 

[00 4 31 ZCOmmWili. ■9-7r'fTSmS:fflV^7t 

[00441 ^j:is. :i^^'mii±MLtimimizm^^ii 

fctf. S i C*^'*^>ZnO*|KJ4, A 1 G 

^cKipf-^ISm*>±a<=OPS'9T'{4'5rV^. A 1 Ga I n 
[00451 $ <?>tc{i. ^%mi:m\<-^tz^iKM=Ft LX 



[00461 

N?S)l±tC^W^aA 1 Nt:m^Lil^Mi^^mmLfz 

mzA 1 G a N*]aa»issrjgB£-rs txmcDm.*m 
m^ti. ±m<izimLtiA i Ga i nNfm^(oim.<^ 

Gal nN^IIKSrm-C^S. 
[0 04 71 ttz. A 1 Ga I n NgfK(?53^BRt:5fcfc-fe 
10 SA 1 G a I n NSt&^SrffiiTt'g. C0t\ 

!3rl,fci^), ±H^«0SJ)SS:SS^e*)t-«ift'J'C'#iS(ftll=5:A 
IGal nN?lll!tSr?^*T#S. 
[0048] Ltzf)^-yX. ?fe3\3»^c01§V^«fe^^-f 

[011 ^wncr>mm^<mm)3m^Mm'movp 
20 [ia 2 1 ii?^w^<7>m-<^mm<r)K i g a i n n^iro 

i -S. A 1 G a I n N^]^c^»ffflflt5ia 
[113 1 ■^mR<^^~<^^mm<^A l Ga I nNJBK<^ 
J;* A 1 G a I nNWJROBrWfllJSSI 

C^?-g-c7)iiBJ] 

1 5^giRfS« 

2 53eSi;ifx#A« 

3 im^wm^^iv 

30 6 H^eSM'— 

7 S« 

8 mfm 

1 1 6H-S I cms. 

12 #«SftAlNJi 

13 #f#ife^AlNJl 

14 A 1 GaNJi 

15 AlGalnNJf 

16 A 1 GaNJi 

17 GalnNJl 

40 18 Al GaN/A 1 I nNSBBtS^ 
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